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A Broad-Band Coplanar Waveguide

To Slothne

Thinh Q0 Ho and Stephien M

Abstract—A novel approach for designing a broad-band copla-
nar waveguide (CPW) to slotline transition is presented. A slotline
hollow patch creates open circuit conditions on one arm of
the CPW and resonates the transition so that maximum power
transfer may occur. Fxcellent performance is observed over u
%:1 bandwidth.

[. INTRODUCTION

HL: MAJOR effort until now has been directed at opu

mizing the microstnp to slothine transiion [ 1] however,
the same emphasis has not been expended on a broad-band
CPW to slothine equivalent {2}, [3]. This letter discloses a
very broad-band CPW 1o slotline transstion. One ymportant
advantage of this type of transition 1s that both the CPW
and slotline are printed on the same side of the substrate
Since the transition is uniplanar, no via-holes are needed for
ground connections; it 1s therefore much casier to fabricate
and to perform the integration with other circuitrnies. Another
important advantage of this type of transition is that low
insertion loss and excellent maich over a bandwidth of more
than 5:1 are considered achievable.

II. DESIGN DESCRIPTION

Fig. 1 shows the geometry and the equivalent network of
a CPW to slotline transition. For CPW, the spacing between
the center conductor of width W, and the adjacent ground
planes is 5., while for the slotline the gap width is S;. The
power transfer between the two transmission line configu-
rations is realized through a CPW single arm open circuit
and an impedance matched slotline. The input and output
characteristic impedances ( Z,.. Z. ) were computed using the
spectral domain technique [4], [5] and were selected to be 50
Ohms. The bandwidth of the transition is greatly enhanced,
since the design has a broad-band open circuit. With this
topology. the hollow patch of radius R, represeats a very
wide-band open circuit at the junction. The dimensions of
the hollow patch are experimentally determined for a given
frequency band.

I, RESULTS

Testing was done on the complete circuit composed of two
transitions in a back to back configuration. in the actual layout.
W, =50 mils, S, = 2.0 mils, and S, = 2.1 mils were chosen
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for 4 SO-mul thick substrate with diclecinge constant of 1o
Fig 2 displavs the resulung data wah [20 equal to 62 5 nuls
The mput retumn foss has 4 (wo pale respoase with mmium
values of 320 dB and 270 dB at frequencies of 996 GH Yy und
431 GHz respectively Anomput returmn foss of 175 AR woe
measured at the center of the trequency band - Addisonalls
this figure shows the overall ioserion loss of the crcutt, o total
isertion loss of about 935 dB was obsersed over most of the
handwidith Note that the two tansinons are separated by 8o
mils and the printed crrcut board was tested nsing Widtron <
Uiversal Test Fixture and Veater Network Analveer The
response of the tansiion when [0 was 750 mals o abo
plotted 1n Fag. 2 for comparnon Rather anttively, 1 was
observed that as the radus of the hollow patch becomes Larges
the trequency response shifts downward and vice vera
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Fig. 2. Measured input return loss and insertion loss of two transituons ia
a back-to-back counfiguration with 3. = 50 mils, S, = 20 muils, S, = 2.1
mils, A = 500 mils, ¢, = 10.0. Sotid line: R, = 625 mils Dashed line: A,
= 75.0 mls.
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